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In our experiments, cylindrical vector beam (CVB) on the equator of the higher-order Poincaré spheres (HOPS) is generated (part 1 of Fig. S2 ) [1] . It is essentially a modified Mach-Zender interferometer which produces the coherent superposition of two orthogonal circular polarizations with just the opposite vortexes. This can be explained by the following formula,
where β=mφ+β 0 and m is a topological charge. The spatial light modulator (SLM) Laguerre-Gaussian function. Here we assume that the transverse electric field at the z=0 plane is given by a Laguerre-Gaussian function as follows:
the beam waist at z=0 plane and p the radial index. 
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